
United, States Patent [19] 
Luginbuhll et al. 

, 

II111 11111 Ill Ill11 Ill1 lllll III I lllll Ill1 11111 I Ill IIll1 IIll 
USQO5473728A 

[I 11 Patent Number: 

[45] Date of Patent: 

5,473,728 

Dec. 5, 1995 

[54] TRAINING OF HOMOSCEDASTIC HIDDEN 
MARMOV MODELS FOR AUTOMATIC 
SPEECJH RECOGNITION 

[75] Inventors: Tod E. Luginbuhi, Waterford; Michael 
L. Rosseau, Groton, both of Conn.; 
Roy L. Streit, Portsmouth, R-1. 

[73] Assignee: The United States of America as 
represented by the Secretary of the 
Navy, Washington, D.C. 

[21] Appl. No.: 22,218 

[22] Filed: Feb. 24,1993 

[51] Int. Cl.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GlOL 9100 
[52] U.S. Cll. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395125.2; 39512.65 
[58] Field ad Search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39512.4, 2.45, 

39512.52-2.54, 2.64-2.66; 381141113 

[561 References Cited 

U.S. PATENT DOCUMENTS 

4,819,271 4/1989 Bahl et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39512.65 

4,827,521 5/1989 Bahl et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39512.65 
5,193,142 3/1993 Zhao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395/2 

OTHER PUBLICATIONS 

K. K. Paliwal, “A Study of LSF Representation For 
Speaker-Dependent and Speaker-Independent 
HMM-Based Speech Recognition Systems”, ICASSP ‘90, 

1990, pp. 801-804. 

J. S. Bridle et al., “An Alphanet Approach to Optirnising 

Input Transformations For Continuous Speech Recogni- 
tion”, ICASSP ‘91 199 1 pp. 277-280. 

Primary Examiner-Allen R. MacDonald 

Assistant Examiner-Michelle Doerrler 
Attorney, Agent, or Fim-Michael J. McGowan; Prithvi C. 
Lall; Michael F. Oglo 

]571 ABSTRACT 

A method for training a speech recognizer in a speech 
recognition system is described. The method of the present 
invention comprises the steps of providing a data base 
containing acoustic speech units, generating a homosccdas- 
tic hidden Markov model from the acoustic speech units in 
the data base, and loading the homoscedastic hidden Markov 
model into the speech recognizer. The hidden Markov model 
loaded into the speech recognizer has a single covariance 
matrix which represents the tied covariance matrix of every 
Gaussian probability density function PDF for every state of 
cvcry hidden Markov model structure in the homoscedastic 
hidden Markov model. 

10 Claims, 1 Drawing Sheet 
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